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DISION tROCHURI 

Description 

The Solar II, Model SC 4 X 6 Collector was developed under the direction of 
the National Aeronautics and Space Administration, (NASA), under Contrscrt 
No. NAS8-3226I. This contract was part of the nation wide Solar Energy 
Research and Development Program for technical Information to be placed 
In the public domain. \ n. 

\ \ - \ \ 

Solar II Is an Air Flat Plate Collector, 4 *x 8 'x 2 ^" weighing I30 pounds 
and having an effective solar collection area (aperture) of over 29*5 
square feet, which represents 94 ;^ of the total surface area of the 
collector. ^ ^ 

The lower frame Is made of 1 / 8 " aluminum angle extrusion. An 
Inner aluminum frame supports the tempered. Sunadex^ glass above 
the absorber panel. A separate outer frame of aluminum ri-flar 
holds the outer glazing of 4 mil Pedlar^. \ 

\ \ \ 

A "floating" absorber panel concept Is utilized to provide 
for expansion and contraction. The absorber panel Is coated 
with 3 M Black Velvet^ paint having an absorbtlvlty/emls- 
slvlty of ,98/. 90. 'Hie primary method of heat transfer, 
from the absorber panel to the air stream Is by forced 
air convecrtlon In the air plenum, A secondary heat 
transfer method Is by radiant heating. To enhance 
radiant heating, the back of the absorber panel Is 
painted with a high temperature black coating. The 
back slae of the air plenum Is a finished aluminum 
panel that radiates thermal energy back to the 
absorber panel through the air stream. 

Insulation Is placed on the out^^-^l® the 
lector to minimize heat, losses and avoid .contam- 
Inatlonof glazings by outgasslng of the A / 

Insulation, Insulation Is Installed between 
the oack of the collector and the roof, be- 
tween collectors and around the perimeter 
of the collector subsystem. 
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SIMPLIFIED BREAKDOtrfN OF SOLAR II COMPONENTS 
Accessories 


Collector Interconnector - SC4X8CIC« connects 2 collectors In series. 

Order with collectors as the collector End 
Connector Is special. 

Dessicant Unit - SC4X3 DU, recommended for humid climates. Dessicant 

units must be Installed In the factory. 

Plastic U-Channel - SC4X8PUC - encloses the side edges of the collec- 
tors In parallel, protects the Insulation 
from water and prevents excessive heat 
losses. 

Typical Installation Arrangements 

Solar -II Collectors are Installed on a south facing roof within ± 20° 
of due south. The south facing roof should be free from plumbing 
penetrations and chlmi^ey shadowing, etc. 

The Solar II Cbllectors were designed for roof pitch emgles from 45^^ 
to 70° for optimum winter performance. A rule of thumb for collector 
pitch angles. Is the local latitude plus 15°« Collector sizing depends 
on local eccnomlcs (fuel costs, ect.), ollmate and house heat loads. 
Sizing usually rims between 1/3 and 1/2 the house square footage. 

Life Sciences i-nglneerlng currently provides the Solar II Collector 
Subsystem. Arrangements must be made for Interfacing with the exist- 
ing heating system In older homes, or In the case of homes under des- 
ign, the backup heating system. This Includes separate blower and 
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and ducting. A storage subsystem of li" river bed rock or concrete 
block, protected by Insulation Is standard for current so’ar heating 
systems. The control subsystem must Interface with the existing 
heating control subsystem. It must also control the dampers to dir- 
ect 140°F heat to the house while higher heat must be directed to the 
storage subsystem. 

Primarily the bolar II Collectors were designed for parallel operation 
as they are eight feet long. For large roofs, the collectors may be 
Installed In series or series-parallel. The air flow through two 
series connected collectors will require faster blower operation to 
keep the outlet temperatures Into the house at 140°F (or lower). 
Standard flow rates for the parallel connected collectors Is recom- 
mended at 120 CFM, which has been found to Increase the temperature 
of the Inlet air by 50°F with clear skies , ( 120CFM per collector). 

Unit Dimensions and Mounting Instructions 

The Solar II Collectors aie4*x8*x22” and may be Installed in parallel, 
series, or series-parallel. The Installation, Operation and Mainten- 
ance Manual provides detailed drawings and procedures for installation 
of the collectors. Briefly rough openings of 3'*x45" are required for 
connecting collectors to the ducting/plenum. After suupoit 2x4's are 
Installed on the roof. Insulation (minimum H-9) Is installed between 
the 2x4 's and the rough openings. Install ducting connectors to the 
End Sections on the grovind level. A lifting device Is recommended 
to transfer the collectors to the roof and set them In place. Col- 
lectors are attached to the roof with screws through mounting brack- 
ets. Provision Is made In the mounting bracket holes for expsmslon 
and contraction of the collectors. 

Solar II Collectors can be shipped complete or without glass at a 
considerable savings to the owner. The recommended Sunadex^- glass or 
equivalent low Iron (approx. .01/^) glass may be purchased locally. 
Since the tempered Sunadex^ glass(462"x47-5/l6'*x5/32'') weigh 40 pounds 
each, local purchase of the glass will reduce shipping costs of the 
collector by two thirds. To Install the glass attach the silicone 
rubber U-channel on one 46|" eage. Slide the U-channel with glass 
Into the H-Bar support in the center of the collector. Lower the 
glass with suction cups. Check the space around the 3 sides of hhe 
glass Is 5/32'* from the frame. Apply a bead of uow Corning 732 sil- 
icone between the glass and the frame. After curing add a second 
bead of 732 over the last i" of glass and over to the frame. The 
Tedlar^ frame Is reinstallea after the silicone has cured. 

Standard roofing technioues for wea'her proofing, such as cant strips 
and aluminum f lashing around the perimeier of the collector subsystem 
Is recommended. Insulate around the collectors* perimeter with H 
Values of 9 or better. Between the collectors, where the spacing Is 
3/4", an R value of 4 or better should.be used. Foam Insulation may 
be used around the perimeter. Urea formaldehyde insulation Is rec- 
ommended for this purpose. Special Noryl“ plastic U-channel Is rec- 
ommended to protect the Insu latlon between the collector sides from 
water leakage, and to minimize heat losses. The plastic U-channel 
fits Into the adjacent H-Bar ohannels of 2 collectors. Caulking 
the Interface between the plastic U-channel and the H-Bar finishes 
this weather proofing. 
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Physical Data 


Dimensions - 4'x8'x2i" 

Effective Collection Area (aperture) - 29*56 square feet 
Collector ii/eight - I 30 pounds 

Absorber Panel - aluminum, floating from support bar 

Absorber Coating - 3M Black Velvet", absorbtlvity/emissivlty . 98 /. 90 

Inner Glazing - Sunadex^ tempered glass, transmissivity .91'*' 

Outer Glazing - 4 mil Tedlar", transmissivity .91 
Collector Frame - Aluminum Extrusion 
Performance 



OPrii;vnNG COWi^lTICNS* 


SOLAR II EFFICIENCY AS A FUNCTION OF OPERATING CONDITIOiMS 



* Note* Operating = Inlet Temp. - Ambient Temp . 
Conditions Solar Insolation 
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SUBSYSTEM PERFORMANCE IDENTIFICATION 

1. Introduction 

This Performance Specification establishes the requirements for the 
design ajid performance of the Solar II Collector Subsystem for use 
in solar heating only of single family residences and mobile homes. 

It designates the Interim Performance Criteria, applicable to this 
subsystem and defines the deviations. This appenduc specifies the 
performance of the collector subsystem and the installation drawings. 

2. Applicable Documentation 
2. 1 Government Documents 

Interim Performance Criteria for Solar Heating and Combined Heating/ 
Cooling Systems and Chvcllinqs, Jan. 1, 1975. U. S. Department of 
Housing and Urban Development. 

2.2 Contractor Documents 

SHC-3070, Installation, Operation and Maintenance Manual, 9/15/77. 
SHC-3094, Design Data Brochure, 9/10/77. 
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3 . Application of Interu^i Performance Criteria Type of Subsystem 
The Inte: im Performance Criteria in Table I are applicable. 

4. Deviations from Interim Performance Criteria 
None 

5. Government Furnished Property 
None 

6. Government Directed Requirements 

Government directed requirements have been incorporated into this 
specification. 

7. Subsystem Appendices 

None 

8. Warranty (Limited) 

The Solar II Collector is warranted for 1 year from time of delivery. 
This warranty covers manufacturing craftsmanship and normal 
environment conditions. It does not cover installation mishandling 
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or willful damage. If the collector was purchased without glass 
from the factory, the local distributor 'subcontractor shall warrant 
the glass for breakage and leiiKage for 1 year. In the event of a 
failure, a replacement component will be supplied for the failed 

• T 

component. 
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1.3.1 Collector Efficiency 
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1.1.1 Heitlng Deiign 

T«mp*rAturei 
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Impairment 




and Electrical Power 




1.2 HW S/stem/Sub- 

NA 

NA 

NA 

IT? Control 

NA 

NA 

NA 

•yatom Performance 




1.7.1 Inatallation and 

NA 

NA 

NA 

1.2.1 Water Deaign 

NA 

NA 

NA 

Maintenance 




Temperature 












1. 7. 2 Manual Adjuatment 

NA 

NA 

NA 

1.2,2 Storage Deaign 
Capacity 

NA 

NA 

NA 

1. 7. 3 Inhabited Space 
Temperature 
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NA 
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NA 

NA 
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Impairment 
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residential subsystems, interim performance criteria SUM.mA.-<Y 

'"ft 1 1 rtf t 


soBSvsTf M AMucAnoN rmsvstiM^ 


A - AmiCABLI TO 1 YPI SVSTCMS INOICATCO N > HCATINC 


NA - NOT A*rilCA 3 lE 


HC- HIATINO ANU Cl >01 INC 
»nv> MOT WATtR 


NftlOtNTIAL 'NTCBIM 
ftNfOAMANCI r.niTtniA 
MAACAArH 


2.1 Syatem Oealgn 
Condition* 

2.1.1 Equipment 
Ctpobilitie* 

2.1.2 Noi*e or 
Crooion - Corrosion 

2.1 . 3 Operating 
Condition* 

2.1.4 Fluid Flow in 
Collector* 

2.1.5 Entrapped Air 

2.1.6 Thermal £xpan> 
*ion of Fluid* 

2.1.7 Preaaure Drop* 

2.1.8 Condensate 
Ramoval 

2,2 Mechanical 
Stre**e* 

2.2.1 Vibration 
Strea* Level* 

2.2.2 Vibration from 
Moving Part* 

2.2.3Water Hammer 

2.2,4 Vacuum Relief 
Protection 

2. 2. 5 Thermal Changes 

2. 2. 6 Flexible Jointa 

2.3 Leakage Pre- 
vention 
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NA 

NA 
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NA 
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NA 

NA 

NA 
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2.3.1 Pressure Test; 
Nonpotable Fluid* 

2.3.2 Pressure Test; 
Potable Water 

2.3.3 Air Transport 
System* 


2.4 

ment 


Collector Adjust- 


2.4.1 Orientation and Tilt 

2.4.2 Mutual Shadowing 

2.5 Subsystem Isolation 

2.5.1 Shutdown in Multi- 
family Housing 

2.6 Heat Transfer Fluid 
Quality 

2.6.1 Liquid Quality 
2.6.Z Air Quality 

2.6.3 Fluid Quality 

2.6.4 Freezing Protection 

2.7 Piping Supports 

2.7.1 Applicable Plumbing 
Standards 

2. H Excessive Pressure 
and Temperature Protection 

2. 8. 1 Relief Valves and 
Vents 

1.1 Structural Design 
Masis 


f VPf 
SVSTCMS 


MC j HW 


NA NA NA 

NA NA NA 

AAA 

NA NA NA 

NA NA NA 
AAA 
NA NA NA 

NA NA NA 


NA NA 
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NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
A A 
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3.2 Failure Loada 
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3. 2. 2 Ice Loada 
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3.2. 4 Load Capacity 

3.3 Damage Control 

3. 3.1 Rbalatance to 
Damage 

3,3.2ClaLlng Oe;«lgn 

3.4 Cyclic Loada 

3. 4. 1 Deflection 
Llmltatlona 

3*5 Cutting of 
Structural Clementa 

3 «S,lDeaign Proviaione 

3. 6 Creep and 
Realdual Deflection 

3. 6, 1 Deflection 
Llmltatlona 

3*7 Hall Reaiatanco 

3*7,1 Hall Sixe and 
Loading 

3*8 Conatralnt 
Loada i 
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SYS I EMS 


I HC I HW 


A 
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NA 

NA 
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.NA 

NA 

NA 

NA 

NA 

NA 

A 
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A 
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NA 

NA 

NA 

A 
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3. 8. 1 F oundation 
Settlement 

3.9 Ponding Condition 

3.9.1 Deaign Proviaione 

4.1 Plumbing and 
Electrical Installation 

4.1.1 Plumbing Code a 

4.1.2 Electrical Code a 

4.2 Fall-Saic Controla 

4.2.1 System Failure 
Prevention 

4.2.2 Automatic Pressure 
Relief Valves 

4. 3 Fire Safety 

4.3.1 Applicable Fire 
Standards 

4.3.2 Penetrations through 
Fire Rated Assemblies 

4. 4 Toxic 

4.4.1 Provislona of Catch 
Dasins 

4.4.2 Detection of Toxic 
and Flammable Fluids 

4.5 Safety 

4.5.1 Emergency Egress 
and Acecs ' 

4.5.2 ide itification and 
Location of Controls 


I vn 

SvsTtras 


MC IIW 
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NA NA 
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NA NA 
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6.1.1 Access for System A A 

Maintenance 
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Monitoring 

6.1.3 Draining and Filling NA NA 
of Liquids 
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A SUBSYSTEM IDENTIFICATION 


This specification defines the pcrfornance and installation drav/ings for the 

Solar II Collector Subsystem, Life-Sciences Engineering Subsystem Model 

Numbers: SC4X10, SC4X8, and SC22X43. 

A-1 SUBSYSTEM PERFORMANCE SHEETS (When installed in accordance with 
the Installation Manual.) 


Total Heating Capa c i ty 


The total hcatino ca-'MCity for a 96 seuare feet collector in 3 panels of the 
collector subsystem shall be no less than 14400 BTU/Mr under the following 
conditions (a) Air enterinq at a temperature of 70“^ F dry bulb, 504 Rll 
(b) Air exit temperature of 120“ F dry bulb, (c) Flow rate 350 CFM vdien 
measured at in b. (d) Clear day conditions at sun position as of December 
21 at solar noon. 

Exposed heated panel (baseboard or ceiling) temperature shall not exceed 
130° F. 


Solar Collector 


The Solar Collector will collect a minimum of 795 BTU/ft^/day of energy 

O 

at an outlet fluid temperature equal to or greater than 172 f into storage 
where 140° F air in-flow from storage to the collector for the following 
conditions : 

Tilt Anglo 60° Aximuth Angle 137i2° ; 

Anoiem. Temperature 4 qO F (outside ) ' . \ 


\ 


Wind Velocity 4 40 Ft/!lin 


Date_12/2J/75 

Noon Solar Flux Normal to the Collector Surface 300 BTU/Hr/Ft^ 

Longitude and Latitude 105W, 3 9 .5°N. 1 

A-2 INSTALLATION DPJ\WING SHEETS 1 

' 

Installation Drawings are supplied on the following pages. ' 


4 
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appendix a - TECHNICAL PERFORMANCE REQUIREMENTS 
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DESIGN DRAWINGS 




DESIGN DRAWING LIST 
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SC4X8502 

1 of 1 

Extruded Shape 

C-3 

SC4X8500 

1 of 1 

Extruded Shape Class 1 Semihollow 
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SC4X8 100-9 

1 of 1 

Outline Solar II Collector 
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SC4X8100-19 

1 of 1 

Solar n Collector Test Assembly 

C6 

SC4X8101 

1 of 2 

Final Assembly 

C-7 

SC4X8101 

2 of 2 

Final Assembly 

C-8 

SC4X8102 

1 of 3 

Lower Frame Subassembly 
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SC4X8102 

2 of 3 

Lower Frame Subassembly 

C-10 

SC4X8102 

3 of 3 

Lower Frame Subassembly 

C-11 

SC4X8103 

1 of 3 

Absorber Subassembly 

C-12 

SC4X8103 

2 of 3 

Absorber Subassembly 

013 

SC4X8103 

3 of 3 

Absorber Subassembly 

014 

SC4X8106 

1 of 2 

Installation Concepts 

015 

SC4X8106 

2 of 2 

Installation Concepts 

016 

SC4X8107 

1 of 2 

Sensor Installation 
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Sensor Installation 
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